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(54) Tire vulcanlzer 

(57) A tire vulcanizer includes a vulcanizing station 
where plural pairs of tire vulcanizing melds (M) are 
arranged to perform vulcanization, a mold opening/dos- 
ing station (306) where after the tire vulcanizing mold is 
opened, a vulcanized tire (T) is taken out from the inside 
of the tire vulcanizing mold, and then an unvulcanized 
tire (G) to be succeedingly vulcanized is inserted into the 

Fig. 1 



inside of the tire vulcanizing mold so as to be shaped 
before the tire vulcanizing mold is closed, and a mold 
carrier truck (D) which is movable between the vulcaniz- 
ing mold and the mold opening/closing station, charac- 
terized in that an unvulcanized tire (G) storage section 
is disposed above each of the tire vulcanizing molds (M) 
in the vulcanizing station. 
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Description 

BACKQRQUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relates to a tire vulcanizer. 

2. Description of the Related Art 

This applicant has already proposed (1) a tire vul- 
canizer split mold unit which does not eliminate a neces- 
sity of, for example, fastening a tire vulcanizing mold from 
the exterior of the tire vulcanizing mold so that the mold 
is prevented from opening during vulcanizing operation, 
by offsetting a force which is exerted to open the mold 
by the aid of a pressure of a heated and pressurized 
medium having a high temperature and a high pressure 
which is introduced into the inside of the tire when the 
tire is vulcanized; and (2) a tire vulcanizer which includes 
a vulcanizing station where plural pairs of tire vulcanizing 
molds (the above tire vulcanizing molds) are arranged to 
perform vulcanization, a mold opening/closing station 
where after the tire vulcanizing mold is opened, a vul- 
canized tire is taken out from the inside of the mold, and 
then an unvutcanized tire to be succeedingly vulcanized 
is inserted into the inside of the mold so as to be shaped 
before the tire vulcanizing mold is closed, and a mold 
carrier truck which is movable between the vulcanizing 
mold and the mold opening/dosing station (as to the tire 
vulcanizer split mold unit of the above item (1), refer to 
Japanese Patent Application No. Hei 6-122661, and as 
to the tire vulcanizer of the above item (2), refer to Jap- 
anese Patent Application No. Hei 5-226961). 

Now, the tire vulcanizer split mold unit of the above 
item (1 ) will be described with reference to Figs. 23 to 27. 

vulcanizing stations 1 (1a and 1b) shown in Fig. 23 
include a plurality of mold tables 5 (5a, 5b, 5c,...) on 
which a plurality of tire vulcanizing molds M (Ma, Mb, Mc, 
...) are mounted. Each of the mold tables 5 is equipped 
with mold moving means (for example, a cylinder-driven 
pusher) not shown, and as occasion demands, heated 
and pressurized medium supplement means, a piping or 
the like. 

Mold opening/dosing stations 2 (2a and 2b) includes 
mold opening/closing units 6 (6a and 6b) which are sim- 
ilar to a known tire vulcanizer (a difference therebetween 
will be described later), a known unloader 7a which takes 
a vulcanized tire out of the tire vulcanizing mold, and a 
known loader 8a which takes an unvulcanized tire in the 
tire vulcanizing moid. As occasion demands, the mold 
opening/closing stations 2 are equipped with a vulcan- 
ized tire carrier conveyor 9a, an unvulcanized tire rack 
10a or the like. 

Mold earner trucks 3a and 3b shown in Figs. 23 and 
24 include rails 4 fixed to a floor, known trucks 3 (3a and 
3b) which are guided by the rails 4 and travel by the oper- 
ation of drive means not shown. A mold exchange station 
Is comprised of a mold exchange table 1 1 which per- 



forms the exchange of a tread mold, a side waD mold or 
the like within the tire vulcanizing mold, the exchange of 
a ladder which is a consumable goods, and so on. The 
mold exchange table 11 has a mold opening/closing 

5 sequence necessary for those exchange works. It should 
be noted that, as occasion demands, a tire vulcanizing 
mold preheating chamber may be provided. Also, the 
mold exchange table 1 1 may be merely constituted by a 
table on which the tire vulcanizing mold is temporarily 

10 mounted, or the tire vulcanizing mold preheating cham- 
ber so that the tire vulcanizing mold is transported onto 
another place by a forWift or the lika to perform the 
exchange of parts within the mold. 

Subsequently, the tire vulcanizing slit mold unit will 

is be described in more detail with reference to Figs. 25 to 
27. Fig. 25 shows a state in which, after an unvutcanized 
tire T is taken in the tire vulcanizing mold, the mold is 
dosed, and a heated and pressurized medium is then 
introduced in the interior of the tire T through a bladder 

20 B to start vulcanization. 

Reference numeral 1 0 1 denotes a substrate of a tire 
vulcanizing mold M, which is mounted on a frame 6e of 
the mold opening/closing unit 6a so as to be horizontally 
slidable thereon, and fixed to the frame 6e through a 

25 known lock unit (not shown). 

Reference numeral 103 denotes a lower disc fixed 
onto the substrate 101 through a hard heat-insulating 
material 1 02 (the lower disc 1 03 also serves as a heating 
plate with the provision of a heated and pressurized 

30 medium passage); 1 05, a lower side wall mold fixed onto 
the lower disc 103; and 1 06, a lower bead ring having an 
outer peripheral surface which is engaged with a circum- 
ferential cylindrical surface of the lower side wall mold 
105. The lower bead ring is detachably assembled into 

35 a flange 1 20a formed in the central outer periphery of a 
cylinder 120 through a clamper 108, and the lower por- 
tion of a bladder B is nipped between a bladder pressor 
107 which is fastened onto the lower bead ring 106 by 
bolts and the lower bead ring 106. 

40 Reference numeral 109 denotes a tread mold 
divided into a plurality of pieces in the peripheral direc- 
tion. When the tread mold 1 09 is closed, the outer periph- 
eral surface of the tread mold 1 09 forms a conical surface 
which is for practical use. The tread mold 1 09 is fastened 

45 by bofts onto the inner peripheral surface of a segment 
1 10 which is slidable on a pressure plate 104 fixed onto 
the flange 103b that is formed in the outer periphery of 
the lower disc 103. 

Reference numeral 111 denotes an outer ring hav- 

60 ing a conical surface which is engaged with the outer 
peripheral surface of the segment 110 in the inner 
periphery thereof. A T-bar 111a. which is slidably 
engaged with a T-groove 110a formed vertically on the 
conical outer peripheral surface of the segment 1 10, is 

55 fixed onto the conical inner peripheral surface of the 
outer ring 1 1 1 . A slide guide 1 15 is assembled in a plu- 
rality of arms 1 1 4a extending from the outer periphery of 
an upper disc 1 14 in a radial direction thereof, so as to 
be slidable in the radial direction thereof. The slide guide 
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115 ig fixed onto the upper surface of the segment 1 1 0. 
When the upper disc 114 and the outer ring 1 1 1 move 
up and down relatively in an axial direction thereof, the 
tread mold 1 09 is moved in the radial direction thereof 
through the segment 1 10 so as to be enlarged and con- 5 
tract ed. When the tread mold 1 09 is dosed, claws 1 10b 
and 1 1 0c which are formed in the upper and lower ends 
of the segment 110 are engaged with claws 114b and 
103a formed in the outer peripheries of the upper and 
lower discs 114 and 103, respectively. When the tread w 
mold is opened, the engagement of the daws 11 0b and 
110c with the claws 110c and 103a is released. 

Reference numeral 1 13 denotes an upper side wall 
fixed onto the upper disc 1 14 (the upper disc 1 14 also 
serves as a heating plate with the provision of a heated is 
and pressurized medium passage); and 1 16 is an upper 
bead ring fastened onto the upper side wall 1 13 by bolts. 

Reference numeral 121 denotes a center post 
inserted into the above cylinder 1 20 so as to be movable 
vertically (slidable); 122, a bush which is integrally 20 
attached to the lower end of the center poet 1 21 and has 
an outer peripheral surface that slides on the inner 
peripheral surface of the cylinder 120; 123. a packing 
which is inserted into the upper end of the cylinder 120 
and has an inner peripheral surface that slides on the 2s 
center post 121; and 1 24, a stopper for the packing 1 23. 
Inserted into a concave portion 121a formed in the lower 
portion of the center post 121 is automatic coupling 
means assembled in the tip of a rod of a center post ele- 
vating cylinder (not shown). A cap 125 is fixed to the 30 
upper end of the center post 121 through a pin 126. 

Reference numeral 1 18 denotes a flange fastened 
to the cap 125 by bolts; and 117 is a bladder presser 
fastened to the flange 1 18 by bolts. The upper end of a 
bladder B is nipped between the outer periphery of the ss 
flange 118 and the bladder presser 117. Both ends of 
the bladder B approach each other or are away from 
each other by the operation of the above center post ele- 
vating cylinder. 

It should be noted that a nozzle ring 127 having a 40 
plurality of nozzles 127a by which a heated and pressu- 
rized medium is introduced into the interior of the tire T 
through the bladder B is fixed onto the above cylinder 
1 20 in which a heated and pressurized medium passage 
120c that communicates with the nozzles 127a and a 45 
heated and pressurized medium exhaust passage 120d 
are formed. Check valve quick couplers 128 and 129 
connecting those passages 120c and 120d to an exter- 
nal line of the mold unit are assembled in the outlet por- 
tions of the passages 1 20c and 1 20d, respectively. so 

Reference numeral 130 denotes a cover plate an 
outer periphery of which is fastened by bolts to the outer 
ri ng 1 1 1 through a spacer ring 1 1 2 and a hard heat-insu- 
lating material 131. Reference numeral 132 denotes a 
spacer fixed to the upper disc 1 1 4; and 1 1 9a, 1 1 9b and ss 
1 19c are soft heat- insulating materials, respectively. 

Locking means for the upper disc 114 and the cover 
plate 1 30 is comprised of an inner ri ng 1 38 fastened onto 
the upper disc 1 14 by bolts, an outer ring 134 rotatabfy 
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assembled in the inner periphery of the cover plate 130 
through the bush 133, plural pairs of claws 134a and 
1 38a which are formed by the inner periphery of the outer 
ring 1 14 and the outer periphery of the inner ring 138 
and is engageable or can pass in the axial direction 
thereof in accordance with a rotating angle of the outer 
ring 114, and a swinging unit which will be described 
later. 

It 6houW be noted that reference numeral 136 
denotes a stopper fixed to the outer ring 1 34. 

Reference numeral 140 shown in Figs. 26 and 27 
denotes a bolster plate fixed onto an arm 6c which is 
assembled in a column of the mold opening/dosing unit 
6a so as to be movable up and down (slidable), and 
moves up and down by the operation of the elevating cyl- 
inder 6d. 

Reference numeral 141 denotes a known detacha- 
bly attaching unit which detachably attaches the bolster 
plate 1 40 to the cover plate 1 30 ; 1 35, a stopper fixed onto 
the bolster plate 140; 142, a plurality of rods an end of 
which is fixed onto the bolster plate 140; 143, a mold 
opening/closing cylinder fastened to the other end of the 
rods 142 by bolts; 144. an extended rod fixed onto the 
tip of a rod 143a of the mold opening/dosing cylinder 
143; 146, a sleeve assembled in the extended rod 144 
so as to be rotataWe (slidable); and 145, a bush screwed 
to the inside of the upper end of the sleeve 146. 

The coupling means for coupling the above mold 
opening/closing cylinder 1 43 to the above upper disc 114 
is comprised of the extended rod 1 44, the bush 145, the 
sleeve 146, a coupling rod 139 which is integrally 
attached to the inner ring 138, and plural pairs of claws 
139a and 1 46a which are formed by the outer peripheral 
upper portion of the coupling rod 139 and the inner 
peripheral lower portion of the sleeve 146 so as to be 
engageable or can pass in the axial direction thereof in 
accordance with a rotating angle of the 6leeve 146. 

Reference numeral 146 denotes a lever a tip of 
which is fork-shaped. The lever 148 is rotatably attached 
to the bolster plate 1 40 through a pin 1 49. A cylinder 1 50 
is fitted between the other end of the lever 1 48 and the 
bolster plate 140 so that the lever 1 46 swings about the 
center of the pin 1 49 by the operation of the cylinder 1 50. 

Reference numeral 1 47 denotes a rod fixed onto the 
arm 146c extending outward from the sleeve 146. The 
rod 147 is in parallel to the sleeve 146. The rod 147 is 
inserted into a U-shaped groove which is formed in the 
tip fork portion of the above lever 1 48, and the tip of the 
arm 137 is inserted into the key groove 146a which is 
formed in the outer periphery of the sleeve 1 46 in parallel 
to the axis. The operation of the cylinder 150 allows the 
lever 148 to swing so that the sleeve 146 rotates. The 
outer ring 134 is also rotated through the sleeve 146 and 
the arm 137. The rotation, when the paired claws 134a 
and 136a are in an engagement state, enables the paired 
daws 1 39a and 146b to pass (a release state), and when 
the paired daws 1 34a and 1 38a are in a passable state 
(a release state), makes the paired daws 1 39a and 1 46b 
in the engagement state. 
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A description will be given of the operation of the tire 
vulcanizer spDt moid unit shown in Figs. 25 to 27. which 
is applied to the tire vulcanizer shown in Figs. 23 and 24. 

Figs. 23 to 25 and 27 show a state in which the vul- 
canization of the tire within the tire vulcanizing mold Ma 
which has been mounted on the mold table 5a of the vul- 
canizing station 1 a has been finished, and the mold Ma 
has been then taken in the mold opening/closing unit 6a 
of the mold opening/closing station 2a by the mold carrier 
truck 3a. 

In this situation, the paired claws 1 34a and 1 38a are 
in the engagement state, and the paired claws 1 39a and 
146b are in the passible state. 

From this 6tate, the cylinder 6d is first actuated to 
move the arm 6a down, and the detach ably attaching unit 
1 41 allows the cover plate 1 30 and the bolster plate 1 40 
to be coupled to each other. Also, the heated and pres- 
surized medium passages 1 20c and 1 20d are connected 
to a wiring (not shown) external to the mold through the 
quick couplers 128 and 129. 

Subsequently, a changeover valve (not shown) is 
actuated in such a manner that the heated and pressu- 
rized medium is exhausted from the interior of the tire T, 
and after it has been confirmed that a pressure within 
the tire T was sufficiently lowered, the cylinder 150 is 
actuated so that the paired claws 139a and 146b are 
engaged with each other and the upper disc 1 1 4 and the 
rod 143a of the cylinder 143 are coupled to each other. 
Also, the paired claws 134a and the 138a are made in 
the passible state, to thereby release the lock. 

Thereafter, as has been well known, the cylinder 1 43 
is actuated in a direction toward which the upper disc 1 1 4 
is pushed down, and the cylinder 6d is actuated in a 
direction toward which the bolster plate 140 goes up. 
With such operation, the tread mold 109 is peeled off 
from the tire T, and the diameter of the tread mold 1 09 is 
expanded. Also, the engagement of the claw 1 10b with 
the claw 1 1 4b and the engagement of the claw 1 03a with 
the daw 1 10c are released, respectively and the bolster 
plate 140 further goes up. When the cylinder 143 
reaches the stroke end, the upper disc 114 is lifted up 
because the claw 139a is engaged with the claw 146b, 
to thereby open the tire vulcanizing mold. 

Subsequently, the vulcanized tire T is taken out to 
the outside of the tire vulcanizing mold, a tire to be suc- 
ceedingly vulcanized is taken in the tire vulcanizing mold, 
and the cylinder 6d is then actuated in a backward direc- 
tion before the tire vulcanizing mold is closed. With such 
operation, the segment 110 hung from the upper disc 
1 14 first abuts against the pressure plate 104, and there- 
after while the cylinder 1 43 is moved back, the outer cyl- 
inder 110 goes down through the bolster plate 140 so 
that the tread mold 109 is reduced in diameter. Thus, the 
tire vulcanizing mold is closed. 

During that operation, a pressure gas for shaping is 
introduced in the interior of the tire T, and the claws 1 1 0b 
and 103a are then engaged with the claws 114b and 
1 10c, correspondingly, at a final stage where the diam- 
eter of the tread mold 109 is reduced. 
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After the tire vulcanizing mold has been closed in 
this manner, the actuation of the cylinder 1 43 is stopped, 
and the cylinder 150 is actuated in the backward direc- 
tion so that the paired claws 1 34a and 1 38a are engaged 

5 with each other, and the cover plate 130 and the upper 
disc 1 14 are locked together. Simultaneously, the paired 
claws 1 39a and 146b are made in the passible state, and 
the heated and pressurized medium is introduced in the 
interior of the tire before advancing to a vulcanizing proc- 

10 ess. 

In this situation, a force which is exerted so as to 
make the side wall molds 105 and 1 13 away from each 
other due to a pressure of the heated and pressurized 
medium is offset within the mold unit through the upper 

is disc 1 14, the claws 1 14b, 1 10b, the segment 1 10, the 
claws 110c, 1 03a. and the lower disc 1 03. A force which 
is exerted in the radial direction so as to enlarge the 
diameter of the tread mold 109 is offset within the outer 
ring 111 through the segment 110. Simultaneously, a 

20 vertical component of the radial directional force which 
is caused by a slide inclined surface interposed between 
the segment 110 and the outer ring 111, that is, a force 
which is exerted so as to make the outer ring 1 1 1 float 
is offset within the mold unit through the spacer ring 1 1 2. 

25 the hard heat-insulating material 131, the cover plate 
130, the outer ring 134, the claws 134a, 138a, the inner 
ring 138, the upper disc 114, and the claws 114b and 
110b. 

Hence, it is needless to hold the mold unit by an 

30 external force through th e bolster plate 1 40 . The d etach- 
aWy attaching unit 141 is released, and the cylinder 6d 
is actuated so that the arm 6c goes up before the mold 
unit is moved at a predetermined position of the vulcan- 
izing station in the procedure reverse to the above-men- 

35 tioned procedure. Then, the vulcanization is continued. 
Subsequently, the tire vulcanizer of the foregoing 
item (2) will be described with reference to Figs. 28 to 
34. Similarly as shown in Figs. 23 and 24, this tire vul- 
canizer is also equipped with vulcanizing stations 1 (1a 

40 and 1 b), a plurality of mold tables 5a, 5b, 5c, .... a plural ity 
of tire vulcanizing molds Ma, Mb, Mc mold open- 
ing/closing stations 2 (2a and 2b), mold opening/closing 
units 6a and 6b, mold carrier trucks 3a and 3b (1 3a and 
13b), and a mold exchange station 11. 

45 Now, the tire vulcanizing mold M will be described 
with reference to Figs. 28 to 34. It should be noted that 
the left side of a line d-d in Fig. 28 shows a state of the 
tire vulcanizing mold after the tire vulcanizing mold M has 
been opened and a vulcanized tire has been taken out 

so whereas the right side thereof shows a state of the tire 
vulcanizing mold in which after an unvulcanized tire T 
has been taken into the mold, the tire vulcanizing mold 
has been closed, and the heated and pressurized 
medium has been introduced into the interior of the tire 

55 T to start the vulcanization. 

Reference numeral 201 denotes a substrate of the 
tire vulcanizing mold M, and the substrate 201 is hori- 
zontally slidably mounted on a frame 6e of a mold open- 
ing/closing unit 6a through a bad caster 202 embedded 
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below the lower surface of the substrate 201 . The sub- 
strate 201 is f itted onto the frame 6e by a known lock unit 
(not shown). 

A lower heating plate 203 is fixed onto a bush 208 
which has been inserted so as to be vertically slidable s 
with a guide of the outer peripheral surface of a cylindri- 
cal portion 20 1 a which is formed in the center portion of 
the substrate 201 . A rod of a cylinder 6f fixed onto the 
frame 6e penetrates a hole 201 e def ined in the substrate 
201. With the vertical movement of that rod. the lower 10 
heating plate 203 goes up and down. 

Reference numeral 205 denotes a lower side wall 
mold which is fastened onto the lower heating plate 203 
by bolts, and 206 is a lower bead ring assembled in a 
bush 208 with a known bayonet lock mechanism. The is 
lower end portion of a bladder B is nipped between a 
bladder presser 207 fastened onto the lower bead ring 
206 by bolts and the lower bead ring 206. 

Reference numeral 209 denotes a tread mold which 
is divided into a plurality of pieces in the peripheral direc- so 
tion. When the tread mold 209 is closed, the tread mold 
209 is fastened by volts onto the inner peripheral surface 
of a plurality of segments 210 the outer peripheral sur- 
face of which forms a practical conical surface. An outer 
ring 21 1 having in the periphery thereof a conical surface 26 
which is engaged with the outer peripheral surface of the 
segments 21 0 isfastened onto the substrate 201 through 
a spacer 212 by bolts. A T-bar 21 1a, which is slidably 
engaged with a T-groove 210a formed vertically in the 
conical outer peripheral surface of the segments 210, is 30 
fixed onto the conical peripheral surface of the outer ring 
21 1 . When the lower heating plate 203 goes up by the 
action of the foregoing cylinder 6f, the segments 210 are 
pushed up through the pressure plate 204 fitted onto the 
lower heating plate 203 and also slid outwardly in the ss 
radial direction while being guided by the T-bar 21 1a so 
that the tread mold 209 is away outwardly in the radial 
direction relatively with respect to the lower side wall 
mold 205. The claw 210b formed in the lower portion of 
the segments 21 0 is moved outwardly in the radial direc- 40 
tion relatively with respect to the claw 203a formed in the 
outer periphery of the lower heating plate 203, which is 
engaged with the claw 21 0b when the mold is closed, so 
that the engagement is released. 

An upper heating plate 214 onto which a pressure 46 
plate 215 is fitted, when the tire vulcanizing mold M is 
closed, is mounted on the segments 210 through the 
pressure plate 215. A claw 214a formed in the upper 
heating plate 214 and a claw 214c formed in the upper 
portion of the segment 21 0 are engaged with each other eo 
or released from engagement by the sliding of the seg- 
ments 210 in the radial direction. 

Reference numeral 213 denotes an upper side wall 
mold fastened onto the upper heating plate 21 4 by bolts, 
and 216 is an upper bead ring fastened onto the upper 66 
side wall mold 213 by bolts. 

It should be noted thai the tip of a rod of the cylinder 
6d which is attached onto the frame 6e is fitted onto the 
arm 6c assembled in the frame 6a so as to be vertically 



movable, and the arm 6c moves vertically with the actu- 
ation of the cylinder 6d. 

Also, a known detachably attaching means 6k for 
enabling the upper heating plate 214 to be detachably 
attached to the arm 6c, that is. a rotary cylinder 224 is 
fixed onto the other end of a T-rod 225 which is integrated 
with a claw 225a at a tip thereof so as to be T-shaped. 
The actuation of the rotary cylinder 224 allows the T-rod 
225 to reciprocafa'ngly rotate by 90 degrees. A means 
engageabJe or passable with respect to a claw 214b 
which is integrated with the upper heating plate 214 is 
assembled in the arm 6a When the cylinder 6d is actu- 
ated while the detachably attaching means 6k couples 
the arm 6c to the upper heating plate 214 and the 
engagement of the claw 210c with the claw 241a is 
released with the outward movement of the segments 
21 0 in the radial direction, then the upper side wall mold 
2 1 3 and the upper bead ring 2 1 6 move vertically tog ether 
with the upper heating plate 214. 

A second center post 221 is vertically slidably 
inserted into the inner peripheral surface of a bush 220 
as a guide, which is fastened by bolts to the upper end 
portion of the cylindrical portion 201a of the substrate 
201 . Also, a first center post 1 23 is vertically slidably 
inserted into the inner peripheral surface of a bush 222 
as a guide, which is fastened by bolts to the upper end 
portion ol the second center post 221 . An extension rod 
6j i s screwed to th e tip of the rod of a center post elevating 
cylinder (not shown) fitted onto the frame 6e. A claw 6i 
is formed on the upper end of a cylinder 6b which is rotat- 
ably assembled in the extension rod 6j. A claw 223c is 
formed on the lower end of the first center post 223. The 
first center post 223 moves vertically with the engage- 
ment of the extension rod 6 j as well as the claw 6i with 
the claw 223c. 

With the first center post 223 moving up, a flange 
223b formed on the lower portion of the first center post 
223 abuts against a ring-shaped projection 221b which 
is formed in the interior of the upper portion of the second 
center post 221 . As a result, the second center post 221 
goes up, and a flange 221a formed on the lower end of 
the second center post 221 abuts against a ring-shaped 
projection 201c formed in the interior of the upper portion 
of the cylinder 201a so that the going-up of the first and 
second center posts 221 and 223 is stopped. When they 
go down, the outer peripheral end of the bush 222 abuts 
against the bush 220 so that the going-down of the sec- 
ond center post 221 is stopped. Then, a flange 218 fas- 
tened to the upper end of the first center post 223 by 
bolts abuts against the bush 222 with the result that the 
going-down of the first center post 223 is also stopped. 

The upper end of the bladder B is nipped between 
the flange 21 8 and the bladder presser 21 7 which is fas- 
tened to the flange 218 by bolts. The upper and lower 
ends of the bladder B are away from each other or 
approach each other in accordance with the vertical 
movement of the center post 223. 

Also, at the cylindrical portion 201a of the substrate 
201, a passage 201b for supplying or exhausting the 
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heated and pressurized medium is disposed in the inte- 
rior of the tire T through the bladder a The lower end of 
the passage 20 lb is so designed as to be detachabJy 
attached through a piping 6g of the moid opening/closing 
unit 6. 

That is, the detach ably attaching means 226 is com- 
prised of a check valve and a piping 6g. The check valve 
consists of a valve body 227 fixedly embedded in the 
substrate 201 , a valve 228 which slides on one inner 
peripheral surface 227b of the valve body 227 as a guide 
and has a seat surface 227a that is engaged with a seat 
227a formed in the middle of the valve body 227, and a 
coil spring 229 pushing the valve 228 onto the seat 22 7a. 
The piping 6g has a cylindrical surface which is slidably 
engaged with the other inner peripheral surface 227c of 
the valve body 227 in the outer periphery of a tip thereof. 
A Y-shaped body which abuts against a valve spindle 
228c of the valve 228, extendng toward the side of the 
seat surface 227a is formed in the tip of the piping 6g. 
When the piping 6g is inserted into the valve body 227, 
the valve 228 is pushed up so that the passage 201b 
communicates with the piping 6g. When the piping 6g is 
lowered, the valve 228 is pushed down by the coil spring 
229 in such a manner that the passage 201 b is closed. 
It should be noted that a changeover valve (not shown) 
and so on are assembled between the piping 6g and the 
heated and pressurized medium supply source. 

Also, the first center post 223 is equipped with a pas- 
sage 223a for introducing a vapor for shaping and so on 
into the interior of the tire T through a bladder B. Similarly, 
a detachabty attaching means like the above is assem- 
bled under the passage 223a. 

The operation of the tire vulcanizer shown in Figa 
28 to 34, which is applied to the tire vulcanizer showing 
in Figs. 23 and 24 will be described below. 

In the tire vulcanizer shown In Figs. 23 and 24, the 
vulcanization of a tire within the tire vulcanizing mold Ma 
which has been mounted on the mold table 5a in the vul- 
canizing 6tation 1 a is finished, and after the mold carrier 
truck 3a finished taking the mold into the moid open- 
ing/closing unit 6a of the mold opening/closing station 
2a, the cylinder 6d is actuated to go the arm down so 
that the detachably attaching means 6k allows the upper 
heating plate 214 of the tire vulcanizing mold Ma to be 
coupled with the arm 6c. Simultaneously, the piping 6g 
is lifted up so as to communicate with the communication 
201b. The extension rod 6j is lifted up a little so as to 
communicate with the passage 223a, and the cylinder 
6h is rotated in such a manner that the claws 6j and 223c 
are engaged with each other. 

Subsequently, the changeover valve (not shown) is 
actuated to exhaust the heated and pressurized medium 
within the tire T. After it has been confirmed that the inner 
pressure in the tire T is satisfactorily lowered, the cylinder 
6f is actuated to push up the lower heating plate 203. 
With this push-up operation, the tread mold 209 is away 
relatively from the tire T to perform mold release. After 
the tread mold 209 is sufficiently enlarged in diameter in 
such a manner that the engagement of the claws 210b 



and 210c of the segment 210 with the claws 203a and 
214a of the upper and lower heating plates is released, 
the cylinder 6d is actuated to make the upper heating 
plate 214 go up, thereby performing the mold release of 

5 the upper side wall mold 213. While the interior of the 
bladder B is made vacuous through the passage 223a. 
the center post 223 is allowed to go up so that the bladder 
B is drawn out from the interior of the tire T. 

Subsequently, the unloader 7a operates to make the 

w vulcanized tire T hung out to the exterior of the tire vul- 
canizing mold Ma, and the loader 8a operates to make 
an urrvulcanized tire T to be succeeding ly vulcanized 
hung into the tire vulcanizing mold Ma. While vapor for 
shaping is supplied into the bladder B through the pas- 

is sage 223a. the center post 223 is allowed to go down. 
Then, after the bladder B has been inserted into the inte- 
rior of the unvulcanized tire T which has been hung into 
the mold, the loader 8a releases the gripping of the tire 
T and is then moved to a stand-by position. After the 

20 loader 8a has been moved to a position where it does 
not interfere with the upper heating plate 214, the cylin- 
der 6d is actuated to make the upper heating plate 214 
go down, thereby performing shaping and tire vulcaniz- 
ing mold opening/closing processes in a known proce- 
ss dure. After the upper heating plate 21 4 abuts against the 
segment 210, the cylinder 6g is also actuated to make 
the upper heating plate 21 4 push down the lower heating 
plate 203 through the segment 21 0. With this push-down 
operation, the tread mold 209 is reduced in diameter 

30 whereby the tire vulcanizing mold Ma is closed. 

In this situation, the engagement of the claws 210c 
and 214a as well as the engagement of the claws 203a 
and 210b is conducted simultaneously. Therefore, after 
the tire vulcanizing mold Ma has been closed, the heated 

35 and pressurized medium is introduced into the interior of 
the tire T through the bladder B to thereby start the vul- 
canization. Even in such a situation, a force which is 
exerted to open the mold as a result of a pressure of the 
heated and pressurized medium is offset through the 

40 segment 210 with the engagement of the claws 2 1 0c and 
214a, and the claws 203a and 21 0b. As a result, the mold 
is not allowed to open. 

Then, after the vulcanization of the tire starts, the 
coupling of the tire vulcanizing mold Ma to the mold 

45 opening/dosing unit 6a ie released in a procedure 
reverse to the foregoing procedure. In this situation, 
since the check valve is assembled in the lower end por- 
tions of the passages 223a and 20 1 b, the inside pressure 
in the tire is held. 

so Subsequently, the tire vulcanizing mold Ma is trans- 
ported onto the mold table 5a of the vulcanizing station 
1a by the mold carrier truck 3a, and the vulcanization is 
continued. The mold carrier truck 3a then receives the 
tire vulcanizing mold by which vulcanization has been 

55 finished and transports that mold to the mold open- 
ing/closing station 2a. 

It should be noted that in the case of conducting the 
exchange of the bladder B and so on, after the mold is 
closed once without hanging the tire T to be succeedingly 
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vulcanized into the mold (in this case, it goes without say- 
ing that the heated and pressurized medium is not intro- 
duced), the tire T is transported to the mold exchange 
station 1 1 . While the bladder B, etc. are exchanged, the 
tire is taken in or taken out from another tire vulcanizing 
mold in the mold carrier truck 3a and the mold open- 
ing/dosing station 6a. After the exchange of the bladder 
B. etc. has been finished, the mold is carried to the mold 
opening/closing station so that a tire to be succeed ngly 
vulcanized is inserted into the mold. 

The tire vulcanizing split mold unit shown in Figs. 23 
to 27 and the tire vulcanizer shown in Figs. 28 to 34 suffer 
from the following problems. That is, 



is short in the vulcanization period of time (for exam- 
ple. 8 to 1 0 minutes) suffered from a variety of prob- 
lems stated below. In other words, the tire mold 
carrier truck 3a receives the tire mold at the vulcan- 

5 izing stations 1 a and 1 b before the work in the mold 
opening/closing stations 2a and 2b is completed. A 
period of time until the closed tire mold is moved 
back to the vulcanizing stations 1a and lb again is 
made as short as possible, thereby needing to 

10 improve the productivity. However, in the foregoing 
tire vulcanizer. because the number of molds which 
constitute the tire vulcanizer cannot be increased, 
the productivity cannot be improved. 



(a) When a complete tire is taken out from the mold 
opened and an unvulcanized tire is installed into the 
mold, it is necessary to extend the bladder B. 
Accordingly, the center post must be extended. 

(b) The mold opening/closing stations 2a and 2b 
shown in Figs. 23 and 24 is of the stationary type. 
When the mold is opened, because the upper mold 
is on standby above the lower mold, for the purpose 
of making the unloader 7a which takes out the com- 
plete tire as well as the loader 8a which supplies the 
complete tire inserted between the foregoing upper 
and lower molds, a stroke of the cylinder 6d of the 
foregoing mold opening/closing stations 2a and 2b 
must be increased so that an interval between the 
upper and lower molds is made long. 

For that reason, the height of the mold open- 
ing/closing stations 2a and 2b is heightened regard- 
less of the fact that the height of the upper portion 
of the vulcanizing stations 1 a and 1 b can be lowered. 
Therefore, the height of the mold opening/dosing 
stations 2a and 2b must be lowered. 

(c) When the unvulcanized tire is to be supplied 
using an upper space of the foregoing vulcanizing 
stations 1a and 1b, a tire supply unit is required to 
be inserted between the upper and lower molds at 
a still higher position, which leads to a problem as 
to the height of the mold opening/closing stations 2a 
and 2b, likewise. 

Further, the foregoing vulcanizer is equipped 
with each pair of the unloader for taking out the com- 
plete tire and the loader for supplying the unvulcan- 
ized tire. However, the provision of each pair of the 
unloader for taking out the complete tire and the 
loader for supplying the unvulcanized tire is econom- 
ically disadvantageous regardless of the fact that the 
upper bead portions of the tire and unvulcanized tire 
are gripped from the inside, and the basic function 
such as the going up and down between appropriate 
positions or the sliding between the appropriate 
positions is the same. 

(d) Furthermore, the application of the tire vulcanizer 
shown in Figs. 23 and 24 to the tire vulcanizer which 



is Also, it is preferable to average a period of time nec- 
essary for the transportation of each tire mold from the 
standpoint of the running management such that a tire 
mold which has become unnecessary during the running 
is taken out, or a new tire mold is squeezed into a system 

20 running instead of the taken-out tire mold. In other words, 
it is preferable to make the transportation time nearly 
identical between a tire mold which is close to the mold 
opening/closing stations 2a and 2b and a tire mold which 
is far therefrom. 

25 Also, the heated and pressurized medium which is 
introduced into the interior of the tire after the tire mold 
is closed in the mold opening/closing stations 2a and 2b 
is temporarily sealed during transportation. After arrival 
to the vulcanizing stations 1a and 1b. the heated and 

so pressurized medium is again supplied. A period of time 
when the heated and pressurized medium is being tem- 
porarily sealed is preferably as short as possible from 
the standpoint of the management of the tire quality. 
In the case of the continuous production due to the 

35 vulcanizer, an unvulcanized tire must be supplied without 
any discontinuation of the unvulcanized tire. It is neces- 
sary that the unvulcanized tires as much as possble are 
stored in the vicinity of a loader unit disposed in the mold 
opening/closing stations 2a and 2b, and that a new 

40 unvulcanized tire is sequentially supplied. Also, in the 
case of a tire for an automobile, etc., a cooling unit for 
the vulcanized tire is required, and the cooling unit for a 
vulcanized tire must be located in the vicinity of the 
unloader unit 7a which is disposed in the mold open- 

45 ing/closing stations 2a and 2b. 

SUMMARY OF THE INVENTION 

The present Invention has been proposed in the 
60 foregoing problems, and therefore an object of the inven- 
tion is to provide a tire vulcanizer advantageous econom- 
ically which is capable of 1) eliminating an interference 
with a plant house which is a problem caused in a con- 
ventional vulcanizer, 2) saving an occupied plane space, 
66 3) performing the supply of the vulcanized tire by a single 
handling unit and 4) efficiently performing the production 
of a tire and facilitating the quality management of the 
tire. 
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In cwder to solve the foregoing problems, the present 
invention has been achieved by the provision of a tire 
vulcanize r which includes a vulcanizing station where 
plural sets of tire vulcanizing molds are arranged to per- 
form vulcanization, a mold opening/closing station where 
said tire vulcanizing mold is opened, a vulcanized tire is 
taken out from the inside of said tire vulcanizing mold, 
an unvulcanized tire to be succeeding! y vulcanized is 
inserted into the inside of said tire vulcanizing mold and 
shaped, and then said tire vulcanizing mold is closed, 
and a mold earner truck which is movable between said 
vulcanizing mold and said mold opening/closing station, 
wherein an unvulcanized tire storage section is disposed 
above each of said tire vulcanizing molds in said vulcan- 
izing station. 

Also, the present invention has been achieved by the 
provision of a tire vulcanizer which includes a vulcanizing 
station where plural sets of tire vulcanizing molds are 
arranged to perform vulcanization, a mold opening/clos- 
ing station where said tire vulcanizing moid is opened, a 
vulcanized tire is taken out from the inside of said tire 
vulcanizing mold, an unvulcanized tire to be succeed- 
ingly vulcanized is inserted into the inside of said tire vul- 
canizing mold and shaped, and then said tire vulcanizing 
moid is closed, and a mold carrier truck which is movable 
between said vulcanizing mold and said mold open- 
ing/closing station, wherein said mold opening/closing 
unit of said mold opening/closing station is constituted 
so as to be movable vertically and so as to be movable 
to a refuge position while the take-out of a vulcanized tire 
and the take-in of an unvulcanized tire are conducted. 

Further, according to the present invention, the tire 
vulcanizer may include a tire handling unit which is 
moved between respective three positions consisting of 
a tire take-out position, an unvulcanized tire receiving 
position and a supply position at which an unvulcanized 
tire is supplied to the tire vulcanizing mold, for performing 
the take-out of the vulcanized tire and the supply of the 
unvulcanized tire. 

Stiil further, the present invention has been achieved 
by the provision of a tire vulcanizer which includes a vul- 
canizing station where plural sets of tire vulcanizing 
molds are arranged to perform vulcanization, a mold 
opening/closing station where said tire vulcanizing mold 
is opened, a vulcanized tire is taken out from the inside 
of said tire vulcanizing mold, an unvulcanized tire to be 
succeedingly vulcanized is inserted into the inside of 
said tire vulcanizing mold and shaped, and then said tire 
vulcanizing mold is closed, and a mold carrier truck 
which is movable between said vulcanizing mold and 
said moid opening/closing station, wherein a vulcanized 
tire cooler and an unvulcanized tire supply equipment 
are located in a space above said vulcanizing station. 

Stiil further, according to the present invention, the 
tire vulcanizer may include rails disposed on a base of 
said vulcanized tire cooler, along which the truck travels, 
an assembly opening/closing unit disposed in the vicinity 
of said rails, and an assembly gripping unit disposed on 
said truck for gripping individually assemblies which are 



positioned at both sides of said rails and consist of plural 
sets of vulcanized tires and cooling rims, to reciprocate 
to said assembly opening/closing unit. 

Still further according to the present invention, the 

5 tire vulcanizer may include a plurality of unvulcanized tire 
support tables disposed on the base of said unvulcan- 
ized tire supply equipment, rails, along which the truck 
travels, located on the base between said unvulcanized 
tire support tables, and a tire gripping unit disposed on 

10 said truck, for gripping the unvulcanized tire at th e unvul- 
canized tire receiving position to supply the gripped 
unvulcanized tire to an empty support table portion of the 
tire support tables and for gripping the unvulcanized tire 
on the tire support table to transport the gripped unvul- 

is canized tire to an unvulcanized tire sweep-away table. 
Still further, according to the present invention, the 
tire vulcanizer may include a manipulating mechanism 
for a bladder in the interior of the tire mold and a sup- 
ply/exhaust mechanism for the heated and pressurized 

20 medium into or from the bladder, which are disposed on 
said tire mold carrier truck. 

An outline of the tire vulcanizer thus constituted 
according to the present invention can be given overall. 
The upper space in the vulcanizing station can be 

25 used for the storage and supply of the unvulcanized tire, 
resulting in no necessity of providing an unvulcanized tire 
supply table and a parking of the unvulcanized tire carrier 
truck, etc., in front of the tire vulcanizer, which have been 
required by the conventional tire vulcanizer. As a result. 

30 the occupied plane space can be saved. 

The open/close stroke of the mold opening/closing 
unit is reduced, and the mold opening/closing unit is low- 
ered in the overall height in combination with the lateral 
movement, to thereby eliminate an interference with a 

35 plant house which is a problem caused in the conven- 
tional tire vulcanizer. 

The take-out conveyor of a complete tire can be 
located on the upper portion of the vulcanizing station, 
from the standpoint of which a space can be saved. 

40 The take-out of the complete tire and the supply of 
an unvulcanized tire are conducted by a single handling 
unit, which is advantageous economically. 

Also, the typical operation progresses as follows. 

45 (1) The tire mold by which vulcanization has been 
finished in the vulcanizing station is transported to 
the mold opening/closing station through the tire 
mold carrier truck. 

so (2) The upper moid portion of the transported tire 
mold is coupled to the mold coupling unit of the mold 
opening/closing unit, and then lifted up to open the 
tire mold. 

65 (3) During the foregoing operation, the lower mold 
portion allows the vulcanized tire to be peeled off 
from the lower mold portion, and the vulcanized tire 
to be peeled off from the bladder. Subsequently, 
after the un loader inserted between the upper and 
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lower mold portions, it is allowed to go down so as 
to grip the vulcanized tire placed on the lower mold. 
Then, the un loader is allowed to go up to take out 
the tire. 

5 

(4) After the unloader has been moved to a position 
where the unloader does not interfere with other 
components, a loader which has been on standby 
while gripping the unvulcanized tire is allowed to 
enter the mold. Thereafter, the loader is allowed to 10 
go down in such a manner that the unvulcanized tire 

is placed on the lower mold portion, and releases 
the unvulcanized tire. Then, the loader is returned 
to the original position. 

16 

(5) After the loader has been moved to a position 
where the loader does not interfere with other com- 
ponents, the upper mold portion is allowed to go 
down. Then, the mold is shaped, and the tire molding 

is closed. After the tire mold has been closed, the 20 
heated and pressurized medium is supplied to the 
interior of the tire. 

(6) The coupl ing of the upper mold portion of the tire 
mold to the mold opening/closing unit is released, 25 
and the mold opening/closing unit is lifted up to a 
position where it does not obstruct the movement of 
the tire mold. 

(7) The tire mold carrier truck makes the foregoing 20 
tire mold return to the original position. Then, the 
supply of the foregoing heated and pressurized 
medium is temporarily interrupted immediately 
before the tire mold is moved from the tire mold car- 
rier truck to the vulcanizing station side so that the 33 
heated and pressurized medium is charged into the 
tire. After the tire mold has been moved to the vul- 
canizing station side, the supply of the heated and 
pressurized medium is restarted. 

40 

(8) The tire mold carrier truck which has delivered 
the tire mold to the vulcanizing station is moved to a 
tire mold position to be succeedingly transported, 
and the foregoing work is repeatedly performed. 

46 

(9) The vulcanized tire which has been taken out in 
the foregoing process (3) is supplied to the open- 
ing/closing units of the tire cooler. Before the tire is 
supplied to the opening/closing units, an assembly 
(cooling unit) corresponding to the tire mold is so 
gripped by the gripping unit of the truck so as to be 
located, for example, upon the reception of a vulcan- 
ization end signal in the vulcanizing station. Then, 
the gripping unit stands by at a position where it does 

not interfere with the operation of the opening/clos- 66 
ing unit. The opening/closing unit allows the engage- 
ment of the upper and lower rims of the assembly 
(cooling unit) to be released, and the upper rim side 
to be lifted up so that the tire and the lower rib portion 



remain down. Thereafter, the foregoing gripping unit 
is inserted between the upper rim and the tire 
located on the lower hm so as to grip the tire. The 
truck is moved together with the tire and then takes 
out the tire After the tire has been taken out, the 
truck is returned to the opening/closing unit again 
and is made standby. The opening/closing unit waits 
for the take-out of the vulcanized tire from the tire 
mold with the upper rim portion of the cooling unit 
being at the upper position and the lower rim portion 
thereof being at the lower position. This vulcanized 
tire is allowed to be inserted between the upper and 
lower rims while it is gripped by the unloader, and 
then delivered. Subsequently, the unloader leaves 
therefrom and is moved to a position At an appro- 
priate timing after the unloader has left, the upper 
rim portion is allowed to go down, and the upper and 
lower rims are engaged with each other so that a 
predetermined air pressure is charged into the tire. 
After the air pressure has been charged, the cou- 
pling of the cooling unit to the opening/closing unit 
is released, and the foregoing gripping unh which 
has been on standby grips the cooling unit, trans- 
ports the unit to the original position of the cooling 
unit, and places it thereon softly. Thereafter, the grip- 
ping unit starts like works upon the reception of a 
signal representative of a vulcanization end from the 
opening/closing station side. 

(10) An operation before and when gripping the 
unvulcanized tire by the loader in the foregoing proc- 
ess (4) will be described. Upon the reception of the 
vulcanization end signal from the vulcanizing sta- 
tion, the unvulcanized tire corresponding to the fore- 
going tire mold is gripped by the take-out unit so as 
to be placed on the tire sweep table. The unvulcan- 
ized tire sweep table to which the unvulcanized tire 
is delivered is moved to a position below the loader 
of the mold opening/closing unit before being 
stopped. The loader is allowed to go down to grip 
the unvulcanized tire. Then, the tire sweep table 
stands by until the completion of a predetermined 
operation in the mold opening/closing unit and 
enters at an appropriate timing so that the unvulcan- 
ized tire is placed on the lower mold portion. The 
foregoing take-out unit, after the delivery of the tire 
to the sweep table, performs a work for moving to 
receive the unvulcanized tire to be succeedingly vul- 
canized, or a work for pulling out the tire supplied 
onto the tire receiving table to transfer it to an empty 
support table. 

As mentioned above, the transportation of the mold 
where vulcanization has been finished, the opening/clos- 
ing of the mold, the take-out of the vulcanized tire, the 
handling of the cooling unit, the take-in of the unvulcan- 
ized tire, and the preparation and supply of the unvulcan- 
ized tire are conductible appropriately. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are incorpo- 
rated in and constitute a part of this specification, illus- 
trate (an) embodiments) of the invention and, together 
with the description, serve to explain the objects, advan- 
tages and principles of the invention. In the drawings, 

Fig. 1 is a front view showing a tire vulcanizer in 
accordance with one embodiment of the present 
invention; 

Fig. 2 is a plan view showing the tire vulcanizer 
shown in Fig. 1 ; 

Fig. 3 is a vertical cross-sectional side view showing 
one example of a slit mold unit used in the tire vul- 
canizer; 

Fig. 4 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 5 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 6 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 7 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 8 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 9 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 1 0 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 1 1 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 1 2 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 1 3 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 1 4 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 1 5 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 1 6 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 



Fig. 1 7 is a diagram explanatorily showing the oper- 
ation of the tire vulcanizer; 

Fig. 18 is a plan view showing a tire vulcanizer in 
5 accordance with another embodiment of the present 
invention; 

Fig. 19 is a vertical cross-sectional side view show- 
ing the tire vulcanizer taken along the line A-A in Fig. 
w 18; 

Fig. 20 is a plan view showing a tire mold carrier 
truck of the tire vulcanizer of Fig. 18; 

is Fig. 21 is a vertical cross-sectional side view show- 
ing the tire vulcanizer taken along the line B-B in Fig. 
18; 

Fig. 22 is a vertical cross-sectional side view show- 
20 ing the tire vulcanizer taken along the line C-C in Fig. 
18; 

Fig. 23 is a plan view showing a tire vulcanizer which 
has already been proposed by this applicant. 

25 

Rg. 24 is a vertical cross-sectional front view show- 
ing the tire vulcanizer taken along the lines a-a in 
Rg. 23; 

30 Rg. 25 is a vertical cross-sectional side view show- 
ing a tire vulcanizer split mold unit taken along the 
lineb-b in Rg. 24; 

Rg. 26 is a vertical cross-sectional front view show- 
35 ing one example of the tire vulcanizer split mold unit 
and a mold opening/closing unit; 

Rg. 27 is a vertical cross-sectional front view show- 
ing another example of the tire vulcanizer split mold 
40 unit and a mold opening/closing unit; 

Rg. 28 is a plan view showing another tire vulcanizer 
which has already been proposed by this applicant. 

45 Rg. 29 is a vertical cross-sectional side view of the 
tire vulcanizer taken along the line e-e in Fig. 28; 

Rg. 30 is a lateral cross-sectional plan view showing 
one example of upper heating plate detachably 
60 attaching means taken along the line f-f in Fig. 28; 

Rg. 31 is a lateral cross-sectional plan view showing 
another example of upper heating plate detachably 
attaching means taken along the line f-f in Rg. 28; 

55 

Rg. 32 is an enlarged vertical cross-sectional side 
view showing a portion indicated by an arrow g in 
Rg. 28; 



10 



19 



EP 0 709 179 A2 



20 



Fig. 33 is a horizontal cross-sectional plan view 
showing the tire vulcanizer taken along the line h-h 
in Rg. 28; and 

Fig. 34 is a horizontal cross-sectional plan view s 
showing the tire vulcanizer taken along the line H in 
Fig. 28. 

DETAILED DE$QRIPTIQN QF THE PREFERRED 
EMBODIMENTS to 

Now, a description will be given of a tire vulcanizer 
in accordance with the present invention with reference 
to Figs. 1 and 2 showing one embodiment 

Rg. 1 is a front view showing a tire vulcanizer in is 
accordance with one embodiment of the present inven- 
tion; Rg. 2 is a plan view showing the tire vulcanizer 
shown in Rg. 1 ; and Fig. 3 is a vertical cross-sectional 
side view showing one example of a slit mold unit used 
in the tire vulcanizer, the details of which are substantially 20 
identical to the tire vulcanizer split mold unit shown in 
Fig. 25. Figs. 4 to 17 are diagrams explanatorily showing 
the operation of the tire vulcanizer. 

The tire vulcanizer of the present invention shown in 
Figs. 1 and 2 are also equipped with a mold exchange 25 
station of the tire vulcanizer shown in Figs. 23 and 24 
and an opposite tire vulcanizer commonly using that 
mold exchange station although they are not shown. 

Hereinafter, a description will be given of the tire vul- 
canizer in accordance with the present invention with ref- 20 
erence to Rgs. 1 and 2. 

Reference numeral 301 denotes a base of a mold 
opening/closing station on which a hydraulic unit 302 is 
located at an appropriate position. On the upper surface 
of the base 301 . straight railways 303, 304 and 305 are ss 
located in parallel in such a manner that they can be 
moved by bearing nuts 307 attached to the lower portion 
of a gate-type moving frame 306. 

Thi6 movement is conducted by a hydraulic cylinder 
308 having one end coupled to the base 301 and the 40 
other end coupled to an appropriate portion of the mov- 
ing frame 306 so that the straight railways 303. 304 and 
305 can reciprocate between the stop center a and 
stand-by position b of a mold M and carrier truck D. 
Known means (not shown) is provided which accurately 45 
stops the straight railways 303, 304 and 305 so that the 
center of the lower portion Mb of the mold M coincides 
with the center of the upper portion Mb of the mold M 
hung toward the side of th e moving frame 306 at the posi- 
tion a. 60 

The moving frame 306 is comprised of a main leg 
306a which travels on the horizontal straight railways 303 
and 304, a sub-leg 306c which travels on the horizontal 
straight railway 305, and a beam 306b which coupl es the 
upper end6 of the main leg 306a and sub-leg 206c 55 
together (the main leg 306a, the beam 306b and the sub- 
leg 306c may be integrally structured). 

A bolster plate 31 1 is allowed to go up and down by 
a hydraulic cylinder 310 which is disposed at an appro- 



priate portion of the foregoing beam 306b with the guide 
of a vertical straight railway 309 provided in the main leg 
306a. 

The bolster plate 31 1 is provided with plural pairs of 
coupling units 312, as well as a split mold operating unit 
at the center thereof, which is disclosed in the above- 
mentioned Japanese Patent Application No. Hei 6- 
122661. 

A column 313a of a tire handling unit 313 is fixed 
onto an appropriate portion of the base 301 and 
equipped with a known elevation guide unit and elevation 
drive unit. A gripping unit 313b is swingabty disposed on 
the elevating portion. 

The foregoing gripping unit 31 3b can stop and go up 
and down at a position a which is the center of the lower 
mold forming the mold M, a tire take-out position c, and 
an unvulcanized tire receiving position d. respectively. 

The foregoing gripping unit 313b has an upper limit 
at the position a and a lower limit at the position d. Rg. 
1 shows a state in which the gripping unit 3 1 3b is at the 
position a. 

The gripping unit 313b can be freely enlarged and 
reduced and is of a Known structure by which the upper 
bead portions of the tire T and unvulcanized tire Q are 
conveniently gripped from the interior thereof. 

Reference numeral 314 denotes a base of the vul- 
canizing stations. Each of the vulcanizing stations is 
equipped with a known guide roller group 314a which 
conveniently conducts the take-in and take-out of the 
mold M, a load roller group 31 4b which receives a load, 
and an inner and outer pressure supply unit (not shown). 

A straight railway 314c for the moid carrier truck D 
is disposed in the center of the base 314, thereby ena- 
bling the movement and stoppage of the truck. 

Similarly, on the mold carrier truck D, there are pro- 
vided what are similar to the foregoing guide roller and 
the load receiving roller. The orientation of arrangement 
of the roller is identical to that of each of the rollers 31 4a 
and 314b in each of the vulcanizing stations. 

A push-out and draw-in unit (not shown) is disposed 
on the upper portion of the mold carrier truck D so that 
it transfers the mold M onto the mold carrier truck D or 
delivers from the truck D to each of the vulcanizing sta- 
tions. 

A plurality of columns 315 stands at the appropriate 
portions of the base 31 4 so that a floor 31 6 is located on 
the upper portions of those columns 315. A turn table 
317 which turns a plurality of unvulcanized tires Q (for 
example, which likes what is found at a baggage receiv- 
ing place in an air port, etc.) is disposed on the floor 316. 

An unvulcanized tire transfer unit 318 is disposed 
between a predetermined position e on the turn table 31 7 
and the unvulcanized tire receiving position d of the fore- 
going tire handling unit so as to be reciprocatable there- 
between. 

A known unit similar to the tire handling unit 313 is 
used for the unvulcanized tire transfer unit 318, and the 
unvulcanized tire is mounted on an unvulcanized tire 
pedestal 320 fixed at an appropriate portion. 
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The unvulcanized tire G on the turn table 31 7 is rotat- 
ably moved as occasion demands, and a selected unvul- 
canized tire G is stopped at the position e. 

Provided on the floor 31 6 is a known roller conveyor 
319 which takes out the tire T which has been taken out 5 
by the gripping unit 313b of the tire handling unit to the 
external of the tire vulcanizer. 

The unvulcanized tire G is transported into an 
unused space for storing the unvulcanized tires above 
the turntable 317 from the molding process, etc. through 10 
appropriate means, for example, a monorail type over- 
head traveling transfer for supplement. 

Subsequently, a description wiD be given in more 
detail of the operation of the tire vulcanizer shown in Figa 
1 and 2. is 

(1) Tire vulcanizing molds M where vulcanization 
has been finished is transported to a given position 
of the mold opening/closing station from a vulcaniz- 
ing station in which a plurality of tire vulcanizing 20 
molds M where vulcanization is being conducted are 
arranged by the mold carrier truck D. In this situation, 

the mold opening/closing units 306 to 312 go down 
to a position where they does not obstruct the 
progress of the mold and are then on stand-by. On 25 
the other hand, the gripping unit 3 1 3b of the tire han- 
dling unit 313 is on stand-by above the tire exhaust 
position under the state where both the vulcanized 
tire and unvulcanized tire are not gripped (refer to 
Figs. 4 and 5). 30 

(2) After the mold has stopped at the given position, 
the mold opening/closing units 306 to 312 go down 
and are then coupled to the mold (refer to Figs. 6 
and 7). as 

(3) The mold opening/closi ng units 306 to 3 1 2 go up, 
and the tire vulcanizing mold (split mold) M is 
opened. The upper mold reaches a position which 

is slightly higher in level than the tire remaining on 40 
the lower mold and the bladder operating mecha- 
nism (see Fig. 8). 

(4) The mold opening/closing units 306 to 312 are 
moved horizontally before stopping. After the units 45 
306 to 312 have stopped, the bladder within the tire 
extends so as to be peeled off from the inner surface 

of the tire while the tire handling unit 313 starts the 
actuation for receiving the tire (refer to Fig. 9). 

60 

(5) The gripping unit 313b of the tire handing unit 
313 goes down to grip the upper bead portion of the 
tire. Simultaneously, the mold opening/closing units 
306 to 312 draw in all or a part of the split molds 
which are opened once at a stop position, and the 55 
lowermost limit position of the upper mold rises 
before the succeeding preparatory actuation of lat- 
eral movement is conducted (refer to Fig. 10). 
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(6) The gripping unit 313b of the tire handling unit 
313 goes up while gripping the tire. When the grip- 
ping unit 313b goes up to a predetermined position, 
it is moved to the tire exhaust position to exhaust the 
tire (refer to Fig. 11). After exhausting the tire, the 
gripping unit 31 3b is moved to the unvulcanized tire 
receiving position to receive the unvulcanized tire. 

(7) After receiving the unvulcanized tire, the gripping 
unit 3 1 3b is moved to the lower mold upper position, 
and subsequently goes down so that the lower bead 
portion of the unvulcanized tire is engaged with the 
bead ring mold of the lower mold (refer to Figs. 12 
and 13). 

(8) Sequentially, a pressure medium is supplied to 
the interior of the bladder, and the bladder is inserted 
into the unvulcanized tira At an appropriate timing, 
after the gripping unit 313b of the tire handling unit 
313 releases the gripping of the unvulcanized tire 
and lifts up, it returns to the tire exhaust position to 
be on stand-by (refer to Fig. 14). 

(9) The mold opening/closing units 306 to 312 which 
have been on stand-by are moved horizontally and 
stops so that the upper mold coincides with the 
center of the lower mold. Thereafter, the mold open- 
ing/closing units 306 to 312 go down and starts the 
mold closing actuation (refer to Rg. 15). 

(10) After the mold closing actuation has been com- 
pleted, the coupling of the mold opening/closing 
units 306 to 312 to the molds are released, and the 
mold opening/closing units 306 to 31 2 are moved at 
a lower position where they do not obstruct the 
movement of the mold, and then be on stand-by until 
a succeeding mold is inserted therein (refer to Figs. 
16 and 17). 

(11) The transporting unit makes the mold returned 
to the original position of the vulcanizing station. Fol- 
lowing to the above, the same operation is repeated 
to make a production. 

(1 2) The exhausted tire is forwarded toward a main 
conveyor through a roller conveyor prepared at an 
appropriate portion above the vulcanizing station, 
etc. Then, an unvulcanized tire to be succeedingly 
supplied is selected from the preparatory tires, and 
supplied to the unvulcanized tire supply unit. 

Subsequently, another embodiment of the present 
invention will be descrtoed with reference to Figs. 18 to 
22. 

The tire vulcanizer of this embodiment, as shown in 
Fig. 18, includes a mold opening/closing unit 1100, an 
unloader 1200 for the vulcanized tire, a cooler 1300 for 
the vulcanized tire, a loader 1400 for the unvulcanized 
tire, an unvulcanized tire supplier 1500, plural pairs of 
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tire mold assemblies M (Mj to M 6 ), a tire mold carrier 
truck 1600. and a floor 1700 which is supported by col- 
umns (not shown} for locating the cooler 1300 and the 
supplier 1 500 in a space above the foregoing plural pairs 
of tire mold assembly. 

The mold opening/closing station is equipped with 
the foregoing mold opening/closing unit 1 100, the fore- 
going unloader 1 200 for the vulcanized tire, and the fore- 
going loader 1400 of the unvulcanized tire. 

The vulcanized station is equipped with the forego- 
ing mold assemblies M and a mold table 1800. 

The foregoing mold opening/closing unit 1100 is 
comprised of a lateral beam portion 1 101a, a set-up col- 
umn portion 1 101 b, a frame 1 1 01 located on a mold table 
1800a of the vulcanizing station, a guide bracket 1 103 
which slides on a straight railway 1102 fixed onto the 
foregoing set-up column 1 101b, a disc 1 104 fixed onto 
the guide bracket 1 103, an elevating cylinder 1 105 hav- 
ing one end attached to the lateral beam 1101a and a 
rod 1 105a coupled to the disc 1 104, a known split mold 
operating unit 1 107 (refer to Japanese Patent Applica- 
tion No. Hei 6-1 22661) including the split mold operating 
cylinder 1 106 set up in the center of the foregoing di6C 
1 104, and known plural pairs of mold coupling units 1 108 
(refer to Japanese Patent Application No. Sho 63- 
283800) in the outer periphery of the foregoing disc 
1104. 

Accordingly, when the tire mold carrier truck 1601 of 
the tire mold carrier truck 1 600 brings any one of the tire 
molds M 1 to M 5 and stops so as to coincide with the mold 
center position of the mold opening/closing unit 1 100, the 
cylinder 1 1 05 allows the cfisc 1 104 to go down, and the 
mold coupling unit 1 108 couples with the tire mold and 
goes up so as to open the tire mold as shown in Fig. 19. 
Fig. 19 shows a state in which the upper motel portion 

of the tire mold assembly M4 lifts up, and the lower 
mold portion M^ remains on the truck 1601 . 

The tire mold carrier truck 1600 includes a tire mold 
carrier truck 1601, abase 1603 which fixes a straight rail 
1602 moving the tire mold carrier truck 1601 and has a 
driver unit (not shown, for example, a motor, a rack gear 
and pinion gear, etc.), and a known bladder operating 
mechanism 1 604 which extends or reduces a bladder BL 
disposed in the interior of each of the tire mold assem- 
blies Mi to M 6 . The foregoing bladder operating mecha- 
nism 1604 hangs from the central lower portion of the 
foregoing tire mold carrier truck 1601 . 

A driver source, a signal wiring, etc., for the forego- 
ing bladder operating mechanism 1604 which moves 
together with the tire mold carrier truck 1601, etc., are 
disposed between the foregoing base 1 603 and the fore- 
going truck 1601, although they are not shown. 

The tire mold carrier truck 1601 includes a known 
stopper unit (not shown) for accurately stoppi ng at a posi- 
tion where each mold is received. Also, a guide roller 
group 1605 which moves the tire mold assemblies Mi to 
M5 between the vulcanizing station and the tire mold car- 
rier truck 1601 is disposed on the upper surface of the 
tire mold carrier truck 1 601 . 



The carrier station is comprised of a mold table 
1 800a (a first vulcanizing station C1 ) on which the moid 
assemblies Mi and M 2 are mounted and the set-up col- 
umn portion 1 101b of the foregoing mold opening/dos- 

5 ing unit 1 100 is set up, the mold assemblies M3, M4 and 
M$, and a mold table 1800b on which the mold assem- 
blies M 3 , M4 and Me are mounted. 

Each mold assembly portion of the mold tables 
1800a and 1800b, as shown by the position of the tire 

10 mold assembly M4 in Fig. 20, includes a load receiving 
roller assembly 1 801 for the movement to the side of the 
tire mold carrier truck 1 60 1 , a guide railway roller assem- 
bly 1802, a heated and pressurized medium supply unit 
1803 for supplying the medium to the interior of the tire, 

15 and a through-hole 1804 for allowing the heated and 
pressurized medium supply unit 1 803 to go up and down. 
The mold assembly portion is also equipped with a stop 
positioning unit (not shown), etc. 

The fire mold assembly M (Mi to M 6 ) is constituted 

20 by, for example, a mold of the type which does not require 
fastening a tire vulcanizing mold from the exterior of the 
tire vulcanizing mold so that the mold is prevented from 
opening during vulcanizing operation, by offsetting a 
force which is exerted to open the mold by the aid of a 

25 pressure of a heated and pressurized medium having a 
high temperature and a high pressure which is intro- 
duced into the inside of the tire (a mold disclosed in Jap- 
anese Patent Application No. Hei 6-122661), and a guide 
rail (not shown) which matches the roller groups 1801 

30 and 1 802 on the foregoing mold table is disposed on the 
lower portion of the base plate Ma. 

The unloader 1200 of the vulcanized tire is com- 
prised of a straight rail 1 201 fixed onto the set-up column 
portion 1 1 01 b of the foregoing mold opening/closing unit 

35 1 1 00, a movable truck 1 202 which slides on the straight 
rail 1201, an arm 1203 disposed so as to be swingable 
on the movable truck 1202, and a known gripping unit 
1 204 disposed on the tip portion of the arm 1 203. A cyl - 
inder (not shown) makes the movable truck 1202 go up 

40 and down, a cylinder (not shown) makes the arm 1203 
swing, and a cylinder (not shown) makes the gripping 
daw 1205 of the gripping unit 1204 freely open and 
dose. 

The center of the gripping unit 1204 of the foregoing 
45 unloader 1200 is reciprocatingly swingable between a 
position Po where it coincides with the center of the lower 
mold portion (for example, the lower mold portion M 4 ) on 
the foregoing tire mold carrier truck 1 60 1 , a center posi - 
tion P2 of a cooling ring opening/closing unit which will 
so be described later, and an intermediate position P 1 
between the respective positions Po and P v 

The gripping unit 1204 of the unloader 1200 which 
has been on stand-by at the intermediate position P-, 
enters the lower portion of the upper mold portion M43 
66 which has been opened by the mold openingfclosing unit 
1100, and goes down. The gripping unit 1204 grips the 
tire T on the lower mold portion M^ by expanding the 
gripping claw 1205, and then lifts up at an appropriate 
timing. After the gripping unit 1 204 has lifted to a position 
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indicated by a dashed Erie in Fig. 19. it takes out the tire 
T to the position P 1 . After taWng out the tire X the gripping 
unit 1204 Dfts up at the position Pi where it conveniently 
enters the cooling ring opening/dosing unit which will be 
described, and thereafter enters the position P 2 . Subse- 5 
quentry, the gripping unit 1204 goes down to locate the 
tire T on the cooling ring by reducing the diameter of the 
gripping daw 1 205. Again, the gripping unit 1204 returns 
to the position Pi and is on stand-by at the position Pi 
until the subsequent operating time. 

The loader 1 400 of the vulcanized tire QT is com- 
prised of a straight rail 1401 fixed onto the set-up column 
portion 1 101b of the foregoing mold opening/dosing unit 
1 100. a movable truck 1402 which slides on the straight 
rail 1401, an arm 1403 disposed swing ably on the mov- 
able truck 1402. and a known gripping unit 1404 dis- 
posed on the tip portion of the arm 1 403. A cylinder (not 
shown) makes the movable truck 1 402 go up and down, 
a cylinder (not shown) makes the arm 1403 swing, and 
a cylinder (not shown) makes the gripping claw 1 405 of 
the gripping unit 1404 freely open and close. 

The center of the gripping unit 1 404 of the foregoing 
loader is redprocatingly swingable between a position 
P 0 where it coincides with the center of the lower mdd 
portion on the foregoing tire mold carrier truck 1 601 
and a stop position P 6 of the movable tire support table 
for the unvulcanized tire supplier which will be described 
later. 

Trie gripping unit 1 404 of the loader 1 400 which has 
been on stand-by while gripping the unvulcanized tire QT 
which has been prepared at the position P 5 enters the 
position P 0 simultaneously when the gripping unit 1204 
of the foregoing unloader 1200 starts to leave from the 
point Po, and goes down at the position P 0 to locate the 
unvulcanized tire GT on the lower mold portion 

In this situation, the bladder BL is inserted into the 
unvulcanized tire QT in a known procedure while being 
reduced in length by the bladder operating mechanism 
1604. Thereafter, the gripping claw 1405 releases the 
unvulcanized tire QT and goes up so as to return to the 
foregoing position P 6 . Then, as occasion demands, the 
gripping claw 1405 goes up and becomes on stand-by 
until a subsequent unvulcanized tire QT is prepared to 
the lower portion of the gripping portion 1404. 

The coder 1300 of the vulcanized tire is comprised 
of the foregdng floor 1 700, a base 1 30 1 located thereon, 
a truck 1303 which slides on a straight rail 1302 located 
thereon by a driver unit (not shown), a column 1304 set 
up on the truck 1303, a vertical straight rail 1305 fixed 
onto the column 1304. a cylinder 1314 installed in the 
column 1 304, a truck 1 306 which slides on the foregoing 
vertical straight rail 1305 by the cylinder 1314, an arm 
1307 disposed ©wingably on the truck 1306, a gripping 
unit 1308 disposed on the tip portion of the arm 1307. a 
plurality of arms 1301a disposed so as to be perpendic- 
ular to the foregoing straight rail 1 302 and projected from 
the base 1301 outward, an assembly 1309 (cooling unit) 
(1309a to 1 309D consisting of the cooling ring and plural 
pairs of tires T mounted on each of the arms 1301a, an 



arm 1 301 b disposed so as to be projected from the fore- 
gdng base 1301 outward, a column 1310 set up on the 
arm 1301 b, a vertical straight rail 1 311 fixed onto the col- 
umn 1310, a cylinder 1315 installed in the foregoing col- 
umn 1310, a truck 1312a which slides on the foregoing 
vertical straight raO 1311 by the cylinder 1315, an arm 

1312 disposed on the truck 1312a. and a gripping unit 

1 31 3 attached to the arm 1 3 1 2. 

The opening/closing units 1310 to 1315 is com- 
prised of the foregdng column 1 31 0. the vertical straight 
rail 1311. the cylinder 1315, the truck 1312a, the arm 
1312 and the gripping unit 1313. 

Of the foregoing assemblies 1309. the center of an 
assembly 1309b (refer to Fig. 1) is selected to an sym- 
metrical position to the foregoing center position P 2 . 
Then, other assemblies 1309a. 1309c I309d. 1309s 
and I309f are disposed at a regular interval on a refer- 
ence line which is parallel to the center line of the fore- 
gdng base 1301 through the center of the foregoing 
assembly 1309b. 

Also, other assemblies I309g. I309h, I309i and 
1309j are disposed at a regular interval on a reference 
' line which is parallel to the center line of the foregoing 
base 1301 through the foregoing center position P 2 . 

Since the swing center P3 of the foregoi ng arm 1 307 
is moved on the center line of the foregdng base 1301 , 
when the center of the gripping unit 1 308 stops at a posi- 
tion where it cdnddes with the center of the assembly 
1309. the gripping unit 1308 coincides with the center of 
the assemdy 1309g at the opposite side with the arm 

1307 swinging toward the opposite side. In other words, 
with the control of the stop position of the truck 1303 at 
6 positions, 10 pairs of assemblies 1309a to 1309j can 
be selectively gripped, and the take-in and take-out of 
the assembly with respect to the center P 2 of the open- 
ing/closing unit can also be conducted. For example, 
when the assembly 1309a is transported to the position 
P2, the assembly 1309a is gripped at the position P 3 
through the gripping unit 1308 and goes up before mov- 
ing to the position P 4 . The above moving state is shown 
in Fig. 21 . 

After stopping at the position P 4l the gripping unit 

1 308 allows the arm 1 307 to swing so that the assembly 
1 309a is transferred to the opposite line side and allowed 
to go down so that the gripping unit 1308 allows the 
assembly 1309a to move at the position P 2 . 

After the movement has stopped, the gripping unit 
1308 is allowed to go down again so that the assembly 
1309a is located at the position P 2 . After the location has 
been finished, the gripping unit 1308 is allowed to go up 
to a position where it does not obstruct the movement by 
releasing the inner claw 1308a of the gripping unit 1308. 
Then, the gripping unit 1306 makes the swinging center 
of the arm 1307 move to the position P 4 , and is made on 
standby. 

The pressure air within the tire T of the assembly 
1309a taken in and located from the foregoing gripping 
unit 1308 is exhausted from a changeover valve (not 
shown), and a lock shaft 1320 is rotated by a cylinder 
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(not shown). A lock daw 1321a of a lock housing 1321 
and a lock claw 1320a of the lock shaft 1320 come to a 
state where they can be drawn out and inserted so that 
the tire T remains the lower rim 1 322, and the upper rim 
1323 lifts up together with the lock housing 1 321 . 5 

Thereafter, an outer claw 1308b of the gripping unit 
1308 which has been on stand-by grips the upper bead 
portion of the .cooled tire T and takes out it to the tire 
exhaust position at the side of the assembly I309f. After 
the exhaust has been made, the outer claw 1308b 10 
returns to the position P 4 again so as to be on stand-by. 

At an appropriate timing where the tire T is 
exhausted by the rim 1322, a high-temperature vulcan- 
ized tire which is gripped by the gripping unit 1 204 of the 
unloader 1200 enter the opening/closing unit and is 16 
located on the lower rim 1322 immediately after the tire 
T is discharged. Then, the gripping unit 1204 leaves to 
the position P v After leaving, the upper rim 1 323 and the 
lock housing 1321 are allowed to go down. After the lock 
claw 1 320a has passed a lock claw 1 32 1 a, the lock shaft 20 
1320 is rotated so as to be in the coupling state. Then, 
an air of a predetermined pressure is supplied to the inte- 
rior of the tire, and the foregoing changeover valve is 
actuated to enclose the foregoing pressure air with the 
tire. The gripping unit 131 3 is released and goes up. Sub- 25 
sequently, the gripping unit 1 308 which is now on stand- 
by enters, grips the rim assembly 1309a and goes up to 
transport it to the original place in the reverse procedure. 

ft should be noted that the lower plate 1324 of the 
foregoing rim assembly 1309 is centered by the arm so 
1301 a and the positioning ring 1301c on the arm 1301b. 

The supplier 1500 of the unvulcanized tire is com- 
prised of a truck 1503 which slides on a straight rail 1 502 
on the base 1 501 located on the foregoing floor 1 700 by 
a driver unit (not shown), a column 1504 set up on the ss 
truck 1 503 , a vertical straight rail 1 503 fixed onto the fore- 
going column 1504, a truck 1506 which slides on the 
foregoing vertical straight rail 1 505 by the cylinder 1 51 3, 
an arm 1507 disposed swingably on the truck 1506, a 
gripping unit 1508 attached to the tip portion of the arm 40 
1 507, a plurality of arms 1 501 a disposed so as to be per- 
pendicular to the foregoing straight rail 1502 and to be 
proj ected from both sides of the foregoing base 1 50 1 out- 
ward, a plurality of support tables 1509 located on the 
respective arm 1501a for the unvulcanized tire GT, an 45 
unvulcanized tire sweep table 1510 which is reciprocat- 
aWe between the stand-by position P 6 and leaving posi- 
tion P e of the gripping unit 1404 of the foregoing loader 
1400 for the unvulcanized tire, a rail base 151 1 for the 
movement of the support table (refer to Pig. 18), and a so 
straight rail 1512 located on the rail base 1511. 

The supply position P 7 for the unvulcanized tire is at 
a position symmetrical with the foregoing sweep position 
Pe, and the unvulcanized tire support table 1509 is 
arranged at a regular interval on the center line which is 66 
in parallel to the center line of the foregoing base 1501 
through the positions Pe and P7. 

Since the center of the gripping unit 1508 of the fore- 
going truck 1503 can move and stop so as to coincide 



with the center of the respective unvulcanized tire sup- 
port tab) es 1 509 and 1 51 0, the unvulcanized tire GT sup- 
plied to the foregoing supply position P 7 can be 
transferred to the unvulcanized tire support table 1509 
which is empty, or can sweep the unvulcanized tire GT 
stored on the unvulcanized tire support table 1509 to 
transfer it to the unvulcanized tire sweep table 1510. 

Also, the unvulcanized tire sweep table 1510 which 
receives the unvulcanized tire GT at the position P 6 trav- 
els on the straight rail 1512 so as to be movable to the 
delivery position P 6 to the loader 1400. 

Subsequently, a description will be given in more 
detail of the operation of the tire vulcanizer shown in Figs. 
18 to 22. 

(1) The tire mold M (hereinafter, described using an 
example M|) by which vulcanization has been fin- 
ished in the vulcanizing station (M, 1800) is trans- 
ported to the mold opening/closing station (1100, 
1200, 1 400) through the tire mold carrier truck 1 600. 

(2) The upper mold portion of the transported 
tire mold M is coupled to the mold coupling unit of 
the mold opening/closing unit 1100, and then lifted 
up to open the tire mold M. 

(3) During the foregoing operation, the lower mold 
portion allows the vulcanized tire to be peeled 
off from the lower mold portion and the vulcan- 
ized tire to be peeled off from the bladder. Subse- 
quently, after the unloader 1200 inserted between 
the upper and lower mold portions, it is allowed to 
go down so as to grip the vulcanized tire placed on 
the lower mold M 4b . Then, the unloader 1200 is 
allowed to go up to take out the tire. 

(4) After a loader 1400 which has been on standby 
while gripping the unvulcanized tire is allowed to 
enter the mold until the lift-up of the upper mold por- 
tion is completed, the loader 1400 is allowed to 
go down in such a manner that the unvulcanized tire 
is placed on the lower mold portion M 1t and releases 
the unvulcanized tire. Then, the loader 1400 is 
returned to the original position. 

(5) After the loader 1 400 has been moved to a posi- 
tion where the loader does not interfere with other 
components, the upper mold portion is allowed 
to go down. Then, the tire mold M is shaped and 
closed. After the tire mold M has been closed, the 
heated and pressurized medium is supplied to the 
interior of the tire. 

(6) The coupling of the upper mold portion of 
the tire mold M 4 to the mold opening/closing unit 
1 100 is released, and the mold openinpyclosing unit 
1100 is lifted up to a position where it does not 
obstruct the movement of the tire mold M. 
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(7) The tire mold carrier truck 1600 makes the fore- 
going tire mold M return to the original position. 
Then, the supply of the foregoing heated and pres- 
surized medium is temporarily interrupted immedi- 
ately before the tire mold M is moved from the tire 5 
mold carrier truck 1 600 to the vulcanizing station (M, 
1800) side so that the heated and pressurized 
medium is charged into the tire. After the tire mold 
has been moved to the vulcanizing station (M, 1800) 
side, the supply of the heated and pressurized w 
medium is restarted. 

(8) The tire mold carrier truck 1 600 which has deliv- 
ered the tire mold M to the vulcanizing station (M, 

1 800) is moved to a tire mold position to be succeed- is 
ingly transported, and the foregoing work is repeat- 
edly performed. 

(9) The vulcanized tire which has been taken out in 
the foregoing process (3) is supplied to the open- 20 
ing/closing units 1310to1315ofthetire cooler 1 300. 
Before the tire is supplied to the opening/closing 
units 1 31 0 to 1 31 5, an assembly (cooling unit) 1 309 
corresponding to the tire mold M4 is gripped by the 
gripping unit of the truck so as to be located at the zs 
opening/closing units 1310 to 1315, for example, 
upon the reception of a vulcanization end signal in 
the vulcanizing station. The opening/closing units 

1 3 1 0 to 1 3 1 5 allow the engag ement of the upper and 
lower rims 1 323 and 1 322 of the assembly 1 309 to 30 
be released , and the upper rim 1 323 side to be lifted 
up so that the tire and the lower rib portion 1322 
remain down. Thereafter, the foregoing gripping unit 
is inserted between the upper rim 1323 and the tire 
located on the lower rim 1 322 so as to grip and take 35 
out the tire. After the tire has been taken out, the 
truck 1304 is returned to the opening/closing units 
1 3 1 0 to 1 31 5 again and is made standby. The open- 
ing/closing units 1310 to 1315 waits for the take-out 
of the vulcanized tire from the tire mold M4 with the <o 
upper rim portion 1323 of the assembling unit 1309 
being at the upper position and the lower rim portion 

1322 thereof being at the lower position. This vul- 
canized tire is allowed to be inserted between the 
upper and lower rims 1323 and 1322 while it is 45 
gripped by the unloader 1200, and then delivered 
before leaving. At an appropriate timing after the 
unloader has left, the upper rim portion 1323 is 
allowed to go down, and the upper and lower rims 

1 323 and 1 322 are engaged with each other so that so 
a predetermined air pressure is charged into the tire. 
After the air pressure has been charged, the cou- 
pling of the assembly 1309 to the opening/closing 
units 1310 to 1315 is released, and the foregoing 
gripping unit 1 308 of the truck 1 304 which has been 55 
on standby grips the assembly 1309, transports the 
unit to the original position of the assembly 1309, 
and places it thereon softly. Thereafter, the gripping 
unit starts like works upon the reception of a signal 



representative of a vulcanization end from the open- 
ing/closing stations (1100. 1200. 1400) side. 

(10) An operation before and when gripping the 
unvulcanized tire by the loader 1400 in the foregoing 
process (4) will be described. Upon the reception of 
the vulcanization end signal from the vulcanizing 
station (M, 1 800), the unvulcanized tire correspond- 
ing to the foregoing tire mold M4 is gripped by the 
take-out unit so as to be placed on the tire sweep 
table 1510. The unvulcanized tire sweep table 1510 
to which the unvulcanized tire is delivered is moved 
to a position below the loader 1 400 of the mold open- 
ing/closing unit 1100 before being stopped. The 
loader 1400 is allowed to go down to grip the unvul- 
canized tire Then, the tire sweep table 510 stands 
by until the completion of a predetermined operation 
in the mold opening/closing unit 1 100 and enters at 
an appropriate timing so that the unvulcanized tire 
is placed on the lower mold portion M 2 . The forego- 
ing take-out unit, after the delivery of the tire to the 
sweep table 1510, performs a work for moving to 
receive the unvulcanized tire to be succeed ingly vul- 
canized, or a work for pulling out the tire supplied 
onto the tire receiving table to transfer it to an empty 
support table. 

As mentioned above, the transportation of the mold 
where vulcanization has been finished, the opening/dos- 
ing of the mold, the take-out of the vulcanized tire, the 
handling of the cooling unit, the take-in of the unvulcan- 
ized tire, and the preparation and supply of the unvulcan- 
ized tire are conductible appropriately. 

The tire vulcanizer of the present invention is consti- 
tuted as described above with the result that the following 
effects can be performed. 

(1) The upper space of the vulcanizing station can 
be used for the storage and supply of the unvulcan- 
ized tire, resulting in no necessity of providing an 
unvulcanized tire supply table and a parking of the 
unvulcanized tire carrier truck, etc., in front of the tire 
vulcanizer, which have been required by the conven- 
tional tire vulcanizer. As a result, the occupied plane 
space can be saved. 

(2) The open/close stroke of the mold opening/clos- 
ing unit is reduced, and the mold opening/closing 
unit is lowered in the overall height in combination 
with the lateral movement, to thereby eliminate an 
interference with a plant house which is a problem 
caused in the conventional tire vulcanizer. 

(3) The take-out conveyor of a complete tire can be 
located on the upper portion of the vulcanizing sta- 
tion, from the standpoint of which a space can be 
saved. 
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(4) The take-out of the complete tire and the supply 
of an unvuJcanized tire are conducted by a single 
handling unit, which is advantageous economically. 

(§) The vulcanized tire cooler and the unvulcanized 
tire supplier are disposed in a space above the fore- 
going vulcanizing station, and a distance between 
each of plural pairs of tire molds and the mold open- 
ing/closing position, that is, the moving distance of 
the tire mold can be substantially identical to each 
other, and the moving distance can be reduced, 
thereby being capable of efficiently producing the 
tire. 

(6) Also, since the vulcanized tire cooler and the 
unvulcanized tire supplier are disposed in a space 
above the foregoing vulcanizing station, a location 
space of the tire vulcanizer can be saved. 

(7) Further, since the operating mechanism of the 
bladder within the tire mold and the supply and 
exhaust mechanism for supplying the heated and 
pressurized medium within the bladder, the enclos- 
ing time is a time necessary when transferring from 
the tire mold earner truck to the vulcanizing station, 
thereby being capable of readily performing the 
quality management of the tire. 

The foregoing description of a preferred embodi- 
ment of the invention has been presented tor purposes 
of illustration and description. It is not intended to be 
exhaustive or to limit the invention to the precise form 
disclosed, and modifications and variations are possible 
in light of the above teachings or may be aoquired from 
practice of the invention. The embodiment was chosen 
and described in order to explain the principles of the 
invention and its practical application to enable one 
skilled In the art to utilize the invention in various embod- 
iments and with various modifications as are suited to 
the particular use contemplated. It is intended that the 
scope of the invention be defined by the claims 
appended hereto, and their equivalents. 

Claims 

1 . A tire vulcanizer which includes a vulcanizing station 
where plural sets of tire vulcanizing molds are 
arranged to perform vulcanization, a mold open- 
ing/closing station where said tire vulcanizing mold 
is opened, a vulcanized tire is taken out, and then 
an unvulcanized tire to be succeedingly vulcanized 
is inserted and shaped, and then said tire vulcaniz- 
ing mold is closed, and a mold carrier truck which is 
movable between said vulcanizing mold and said 
mold opening/closing station, characterized in that 
an unvulcanized tire storage section is disposed 
above each of said tire vulcanizing molds in said vul- 
canizing station. 



2. A tire vulcanizer which includes a vulcanizing station 
where plural sets of tire vulcanizing molds are 
arranged to perform vulcanization, a mold open- 
ing/closing station where said tire vulcanizing mold 

5 is opened, a vulcanized tire is taken out an unvul- 
canized tire to be succeedingly vulcanized is 
inserted and shaped, and then said tire vulcanizing 
molds closed, and a mold carrier truck which is mov- 
able between said vulcanizing mold and said mold 
w opening/closing station, charcterized in that said 
mold opening/closing unit of said mold opening/dos- 
ing station is constituted so as to be movable verti- 
cally and so as to be movable to a refuge position 
while the take-out of a vulcanized tire and the take- 
is in of an unvulcanized tire are conducted. 

3. A tire vulcanizer as claimed in claim 1 or 2. charac- 
terized by comprising a tire handling unit which is 
moved between respective three positions consist- 

20 ing of a tire take-out position, an unvulcanized tire 
receiving position and a supply position at which an 
unvulcanized tire is supplied to said tire vulcanizing 
mold, for performing the take-out of the vulcanized 
tire and the supply of the unvulcanized tire. 

25 

4. A tire vulcaniz er which inctud es a vulcanizing station 
where plural pairs of tire vulcanizing molds are 
arranged to perform vulcanization, a mold open- 
ing/closing station where said tire vulcanizing mold 

30 is opened, a vulcanized tire is taken out an unvul- 
canized tire to be succeedingly vulcanized is 
inserted and shaped, and then said tire vulcanizing 
mold is closed, charcterized in that a mold carrier 
truck which is movable between said vulcanizing 

35 mold and said mold opening/closing station, charac- 
terized in that a vulcanized tire cooler and an unvul- 
canized tire supply equipment are located in a space 
above said vulcanizing station. 

40 5. A tire vulcanizer as claimed in claim 4, charcterized 
by comprising rails disposed on a base of said vul- 
canized tire cooler, along which the truck runs, an 
assembly open/close unit disposed in the vicinity of 
said rails, and an assembly gripping unit disposed 

45 on said truck, for gripping, individually, assemblies 
which are positioned at both sides of said rails and 
consist of plural sets of vulcanized tires and cooling 
rims, to reciprocate to said assembly open/close 
unit. 

60 

6. A tire vulcanizer as claimed in claim 4, charcterized 
by further comprising a plurality of unvulcanized tire 
support tables disposed on the base of said unvul- 
canized tire supply equipment rails, along which the 
55 truck travels, located on the base inbetween, and a 
tire gripping unit, disposed on said truck, to grip the 
unvulcanized tire at the unvulcanized tire receiving 
position for supply to an empty support table portion 
of the tire support tables, and to grip the unvulcan- 
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ized tire on the tire support table for transport to an 
unvulcanjzed tire sweep-away table. 

A tire vulcanizer as claimed in claim 4, characterized 
by further comprising a manipulating mechanism for 5 
a bladder in the interior of the tire mold and a sup- 
ply/exhaust mechanism for the heated and pressu- 
rized medium into or from the bladder, said 
manipulating mechanism and said supply/exhaust 
mechanism being disposed on said tire mold carrier w 
truck. 
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Fig. 6 
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Fig. 16 
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Fig, 19 
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Fig. 22 
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